UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

FI 2 P REGION il

§ § Environmental Sciences Center

% & 701 Mapes Road
kT Fort Meade, Maryland 20755-5350
DATE : March 15,2012

SUBJECT:  Region IlI Data QA Review

FROM : Fred Foreman, C =
OASQA Technical-Services Branch

TO :  Richard M. Fetzer,
Region 3 On-Scene Coordinator

Attached are the gas isotope data from the Dimock Residential Groundwater Site for samples
collected January 25" thru January 27, 2012 and submitted to Isotech Laboratories Inc. for
analysis. Due to the proprietary nature of the analytical method utilized by Isotech, we are
unable to perform a validation of this data.

Samples submitted and analyzed are listed below:

HW02z HWO04 HWO0S HW06
HWO08a HW12 HW17 Hw24
HW02 HWO01 HW14 HW19

Please contact me if you have any questions. I may be reached at 410-305-2629 or by email at
foreman.fred@epa.gov

ﬁ Printed on 100% recycled/recyclable paper with 100% post-conswmer fiber and process chioring free.
Customer Service Hotline: 1-800-438-2474
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ANALYSIS REPRORIJ

Lab #: 235488 Job #: 17407

Sample Name/Number: HwWo2z

Company: TechLaw, inc.

Date Sampled: 1/25/2012

Container: Dissolved Gas Bottle

Field/Site Name: A3TA

Location:

Formation/Depth:

Sampling Peint:

Date Received: 2/03/2012 Date Reported: 22012012

Component Chemical 518C D 8180
mol. % %e %o %o

Carbon Monoxide ------=------- nd

Hydrogen Sulfide ---=ve=eeeee NA

Helium 0.0112

Hydrogen nd

Argon 0.628

Oxygen 0.80

Nitrogen 40.72

Carbon Dioxidg --ressrremere (0,084

Methane B57.08 «29.30 -160.6

Ethane 0.887

Ethylene nd

Propane nd

Propylens 0.0001

Iso-butane nd

N-butane nd

[s0-pentang ---sssmssmmsncasnnn 1

N-pentane nd

Hexanes + nd

Water '646 -8.66

Total BTU/cu ft, dry @ 60deg F & 14.7psia, calculated: 580 Specific gravity, calculated: 0.736

nd.= not detected. na = not analyzed. Isolopic composition of hydrogen is relative to VSMOW, Isotopic
composition of carbon is relative to VPDB. Isotopic composition of oxygen is relative to VSMOW, except for
carbon dioxide which Is relative to VPDB. Caleulations for BTU and specific gravily per ASTM D3588. Chemical
compositions are normalized to 100%. Mol. % is approximately equal to vol, %.
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ISOTECH

ANALY SO ReEDORD
Lab #: 235489 Job#: 17407
Sample Name/Number: HWO04
Company: TechLaw, Inc.
Date Sampled; 1/24/2012
Container: Dissolved Gas Bottle
Field/Site Name: A3TA
Location:
Formation/Depth:
Sampling Point:
Date Received: 2/03/2012 Date Reported: 2/20/2012
Component Chemical 510 8D 5180
mol. % %o %o %o
Carbon Monoxide ~-w-remr=mr . nd
Hydrogen Sulfide ~--esemeemseen 1@
Helium na
Hydrogen nd
Argon 1.50
Oxygen 2.28
Nitrogen 84.37
Carbon Dioxide ---««sassssese. 2.01
Methane 9.78 -24.98 -121.8
Ethane 0.0796
Ethvlene nd
Propane 0.0004
Propylene nd
Iso-butane nd
N-butane nd
180-pentang ~--ssessmesssmnmnen 0d
N-pentane nd
Hexanes + nd
Water *632 ‘948

Total BTU/cu.ft. dry @ 60deg F & 14.7psia, calculated: 100

Remarks:

Specific gravity, calculated: 0.947

Analysis is of gas extracted from water by headspace equilibration. Analysis has been corrected for helium
added to create headspace. Helium dilution factor = 0.74
*Addition of helium negates the ability to detect native helium and may negate the ability to detect hydrogen:

nd = not detected. na = not analyzed. Isctopic composition of hydrogen is relative to VEMOW., Isotopic
composition of carbon is relative to VPDB. Isotopic composition of oxygen is relative to VSMOW, except for
carbon dioxide which is relative to VPDB. Calculations for BTU and specific gravity per ASTM D3588, Chemical
compositions are normalized to 100%. Mol. %is approximately equal to vol. %.
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ANALYSIS REPORIT

DIMO0190509

Lab #; 235490 Job #: 17407

Sample Name/Number: HWOo5

Company: TechLaw, inc.

Date Sampled: 1/26/2012

Container; Dissolved Gas Botile

Field/Site Name: A3TA

Location:

Formation/Depth:

Sampling Point;

Date Received: 2/03/2012 Date Reported: 2/20/2012

Component Chemical 313G 8D 5'%0
mol. % %o %o %o

Carbon Monoxidg —=--=  nd

Hydrogen Sulfide -ss-sesssssess na

Helium na

Hydrogen nd

Argon 1.54

Oxygen 482

Nitrogen 84.97

Carbon Dioxide «---srmsesmmeses 0,40

Methane 8.24 -33.0 -162.9

Ethane 0.0259

Ethylena nd

Propane nd

Propylene nd

Iso-butane nd

N-butane nd

IS0-pentang «--sssssmms s nd

N-pentane nd

Hexanes + nd

Water -63.2 -8.36

Total BTU/cuft. dry @ 60deg F & 14.7psia, calculated: 84
Remarks:

Specific gravity, calculated: 0.948

Analysis is of gas extracted from-water by headspace equilibration. Anglysis has been corrected for helium

added 1o create headspace. Helium dilution factor = 0.68

*Addition of helium negates the ability to detect native helium and may negate the ability to detect hydrogen.

** Methane carbon isotopes obtained online via GC-C-IRMS

nd = not detected. na = not analyzed. lsoiopic composition of hydrogen Is relative to VSMOW . Isotopic
composition of carbon is relative to VPDB. Isotopic composition of oxygen is relative o VBMOW, excep! for
carbon dioxide which is relative to VPDB. Calculations for BTU and specific gravity per ASTM D3588. Chemical
compositions are normalized to 100%. Mol. % Is approximately equal to vol. %.
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ANALYS S REPDPORT
Lab #: 235491 Job #: 17407
Bample Name/Number: HWO08
Company: TechlLaw, Inc.
Date Sampled: 1/26/2012
Container: Dissolved Gas Bottle
Field/Site Name: A3TA
Location:
Formatior/Depth:
Sampling Point;
Date Received; 2/03/2012 Date Reported: 2/20/2012
Component Chemical 8'3C 8D 5180
mol. % %o %o %o
Carbon Monoxide - nd
Hydrogen Suffide «----ssss-amuse na
Helium 0.0248
Hydrogen 0.0222
Argon 0,503
Oxygen 1:.04
Nitrogen 32.03
Carbon Dioxide ~---sssrmemeee 0,008
Methane 65.62 31.07 -169.0
Ethane 0.746
Ethylene nd
Propane 0.0068
Propylene 0.0001
iso-hutane nd
N-butane nd
180-PBNLANG ~~=sremrinrmensmsimnn - nd
N-pentane nd
Hexanes + nd
Water -65.6 -8.85

Total BTU/cu.ft. dry @ 60deg F & 14.7psia, calculated: 678

Specific gravity, calculated: 0.700

nd = not detected. na = not analyzed. Isotopic composition of hydrogen is relative to VSMOW. Isotopic
composition of carbon is relative to VPDB. lsotopic composition of oxygen'is relative to VSMOW, except for
carbon dioxide which is relative to VPDB. Calculations for BTU and specific gravity per ASTM D3588. Chemical
compositions are normalized to 100%. Mol. % Is approximately equal to vol. %.
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ANALYSIS REPORT
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Lab #: 2358492 Job #: 17407

Sample Name/Number: HW08a

Company: TechLaw, Inc.

Date Sampled: 1/25/2012

Container: Dissolved Gas Bottle

Field/Site Name: A3TA

Location:

Formation/Depth:

Sampling Point:

Date Received: 2/03/2012 Date Reported: 212012012

Component Chemical §13C sD 5180
mol. % %o Yoo %o

Carbon Monoxide s-e=ssssmseses. el

Hydrogen Sulfide ~=---evesesnm N

Helium na

Hydrogen nd

Argon 0.746

Oxygen 53

Nitrogen 36.31

Carbon Dioxide -=~weseremoemer 3,22

Methane 53.64 -36.58 <208.9

Ethane 0.767

Ethylene nd

Propane {.0030

Propylene nd

Iso-butane nd

N-butane nd

Iso-pentane nd

N-pentane nd

Hexanes + nd

Water -61.0 -8.20

Total BTU/cu.ft. dry @ 60deg F & 14.7psia, calculated: 557
Remarks:
Analysis is of gas extracted from water by headspace squilibration. Analysis has been corrected for helium
added o create headspace. Helium dilution factor = 0.67
*Addition of hellum negates the ability to detect native helium and may negate the ability to detect hydrogen.

Specific gravity, calculated: 0.774

nd =not detected. na = not-analyzed. Isotopic composition of hydrogen is relative to VSMOW. Isotopic
composition of carbon is relative to VPDB. Isotopic composition of oxygen is relative to VSMOW, except for
carbon dioxide which is relative to VPDB. Calculations for BTU and specific gravity per ASTM D3588. Chemical
compositions are normalized to 100%. Mol. % is approximately equal to vol. %,
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ANALYSLS REDPORBT

Lab#: 235493 Job #: 17407

Sample Name/Number: HWi2

Company: TechlLaw, Inc.

Date Sampled: 1/26/2012

Container: Dissolved Gas Bottle

Field/Site Name: A3TA

Location:

Formation/Depth:

Sampling Point:

Date Received: 2/03/2012 Date Reported: 2/20/2012

Component Chemical 5180 8D B8y
mol. % %o %o %o

Carbon Monoxide ===ssessees:  ad

Hydrogen Sulfidg ~---ss--nseseer na

Helium 0.0434

Hydrogen nd

Argon 0.118

Oxygen 0.18

Nitrogen 4.54

Carbon Dioxide ---v===rrsameeenas 0.073

Methane 94.06 -35.90 -196.7

Ethane 0.987

Ethylerie nd

Propane 0.0221

Propyleng 0.0002

Iso-butans 0.0008

N-butane 0.0012

[so-pentang ~=-sssrmrmenmenmmienn: nd

N-pentane nd

Hexanes + nd

Water -64.6 -8.80

Total BTU/cu.ft. dry @ 60deg F & 14.7psia; calculated: 972

Specific gravity, calculated: 0.580

nd = not detected. na = not analyzed. Isotopic composition of hydrogen is relative to VEMOW. Isotopic
gomposition of carbon is relative to VPDB. Isotopic composition of oxygen is relative to VSMOW, except for
carbon dioxide which is relative to VPDB. Calculations for BTU and specific gravity per ASTM D3588. Chemical
compositions are normalized to 100%. Mol. % is approximately equal o vol. %.

DIM0190515



ANALYSIS HEPOR]

Lab#: 235494 Job #: 17407

Sample Name/Number: HW17

Company: TechLaw, Inc.

Date Sampled; 1/27/2012

Container: Dissolved Gas Botile

Field/Site Namie: A3TA

Location:

Formation/Depth:

Sampling Paoint;

Date Received: 2/03/2012 Date Reported: 2/20/2012

Component Chemical 813C 8D 6'%0
mol. % %o Yoo %o

Carbion Monoxidg ~~e-swsr-emsre el

Hydrogen Sulfide -----semmeem na

Helium na

Hydrogen nd

Argon 149

Oxygen 2.06

Nitrogen 80.93

Carbon Dioxideg smsssssmssnnss 0,43

Methane 14.97 -31.54 -167.8

Ethane 0.118

Ethviens nd

Propane g.0011

Propylene nd

Iso-butane nd

N-butane nd

IS0-pENtaNg «-—seesmsmuumsmnue: i

N-pentane nd

Hexanes + nd

Watef -64.9 8,63

Total BTU/cu . dry @ 60deg F & 14.7psia, calculated: 154 Specific gravity, calculated: 0.917

Remarks:

Analysis is of gas extracted from water by headspace equilibration. Analysis has been corrected for helium
added to create headspace. Helium dilution factor = 0.72
*Addition of helium negates the ability to detect native helium and may negate the ability to detect hydrogen.

nd = not detected. na = not analyzed. Isotopic composition of hydrogen is relative to VSMOW. Isotopic
composition of carbon is relative to VPDB. Isolopic composition of oxygen is relative to VSMOW, except for
carbon dioxide which is relative to VPDB, Calculations for BTU and specific gravity per ASTM D3588, Chemical
compositions are normalized to 100%. Mol. % Is approximately equal to vol. %.
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ANALYSIS REPORT

Lab#: 235495 Job# 17407

Sample Name/Number: Hw24

Company: TechLaw, Inc.

Date Sampled: 112712012

Container: Dissolved Gas Botile

Field/Site Name: A3TA

Logation:

Formation/Depth:

Sampling Point;

Date Received: 2/03/2012 Date Reported: 212072012

Component Chemical 813G 3D 880
) mol. % %a %o %o

Carbon MonoXide -<---~csen-exe nd

Hydrogen Suffide ~-s--vsemes 1@

Helium na

Hydrogen nd

Argon 1.58

Oxygen 1.29

Nitrogen 94.00

Carbon Dioxidg ===eesassseseess. 0,017

Methane 3.1 -53.8 =185

Ethane nd

Ethylene nd

Propane nd

Prapylene nd

Iso-butane nd

N-butane nd

180-pENtENE ~-vrrmmommsmsmemmnen - nd

N-pentane nd

Hexanes + nd

Water -64.8 -8.70

Total BTU/cu.R. dry @ 80deg F & 14.7psia, caloulated: 31
Remarks:

Specific gravity, calculated: 0.963

Analysis is of gas extracted from water by headspace equilibration, Analysis has been corrected for helium

added to create headspace. Helium dilution factor = 0.85

*Addition of helium negates the ability o detect native helium and may negate the ability to detect hydrogen:

** Methane isotopes obtained online via the GC-C-IRMS

nd = not detected. na = not analyzed. Isotopic composition of hydrogen is relative to VSMOW., Isotopic
composition of carbon is relative to VPDB. Isotopic composition of oxygen is relative to VEMOW, except for
carbon dioxide which is relative to VPDB. Calculations for BTU and specific gravity per ASTM D3588. Chemical
compositions are normalized to 100%. Mol. % is approximately equal to vol. %.
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ANALYSES REPORT

Lab #: 235496 Job#: 17407

Sample Name/Number: HWO02

Company: TechLaw, Inc.

Date Sampled: 1/25/2012

Container; Dissolved Gas Bottle

Field/Site Name: A3TA

Location:

Formation/Depthy:

Sampling Point;

Date Recelived: 2/03/2012 " Date Reported: 212012012

Component Chemical 813G 8D 8150
mol. % %o Yoo %o

Carbon Monoxidg ---—-ws  nd

Hydrogen Sulfide «----srmsemmem 118

Helium 0.0110

Hydrogen nd

Argon 0.636

Oxygen 112

Nitrogen 41.08

Carbon Dioxide sssssesssssinaes . 0,10

Methanse 56.36 <29.36 -180.5

Ethane {.883

Ethyiene nd

Propane nd

Propylene 0.0001

Iso-butane nd

N-butane nd

Iso-pentang «-e--mseeosmsessons: nd

N-pentane nd

Hexanes + nd

Water 64,5 <8.76

Total BTU/cult. dry @ 60deg F & 14.7psia, calculated: 583 Specific gravity, calculated: 0.739

nd = not detected. na = not analyzed. Isotopic composition of hydrogen is relative to VSMOW. Isotopic
composition of carbon is relative o VPDB. Isotopic-.composition of oxygen is relative to VEMOW, except for
carbon dioxide which is relative fo VPDB. Calculations for BTU and specific gravity per ASTM D3588. Chemical
compositions are normalized to 100%. Mol. % is approximately equal to vol. %.
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Lab#: 235497 Job #: 17407

Sample Name/Number: HWO1

Company: TechLaw, Inc.

Date Samplad: 1/25/2012

Container: Dissolved Gas Bottle

Field/Site Name: A3TA

Location:

Formation/Depth:

Sampling Point:

Date Received: 2/08/2012 Date Reported: 2/20/2012

Component Chemical 815C 8D 58180
miol. % %o %o %o

Carbon Monoxide -=---==~=-=-- nd

Hydrogen Sulfide -----===-==-- - na

Helium 0.0747

Hydrogen nd

Argon 0.683

Oxygen 0.20

hitrogen 49.91

Carbon Dioxide »ersresemsmmin 0.005

Methane 48.89 -36.80 -202.4

Ethane 0.432

Ethylene nd

Propane 0.0004

Propylene 0.0001

Iso-butane nd

N-butane nd

Iso-pentane ------s-=sreeemmrense nd

N-pentane nd

Hexanes + nd

Water 68,1 -9.81

Total BTU/cuft. dry @ 60deg F & 14.7psia, calculated: 501 Specific gravity, calculated: 0.769

nd = not detected. na = ot analyzed. Isotopic composition of hydrogen is relative to VSMOW. Isotopic
composition of carbon is relative to VPDB. Isotopic composition of oxygen is relative to VEMOW, except for
carbon dioxide which is relative to VPDB. Calculations for BTU and specific gravity per ASTM D3588. Chemical
compositions are normalized to 100%. Mol. % is approximately equal to vol. %.
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Lab #: 235498 Job#: 17407
Sample Name/Number: HW14

Company: TechLaw, Inc.

Date Sampled: 1/26/2012

Container: Dissolved Gas Bottle

Field/Site Name: A3TA

Location:

Formation/Depth:

Sampling Point:

Date Received: 2/03/2012 Date Reported: 2/20/2012
Component Chemical s8¢ 5D 5180

mol. % %o Yo %o

Carbon Monoxide »-—---——  nd

Hydrogen Sulfide sswsecsmcomsmses N&

Helium na

Hydrogen nd

Argon 1.48
-Oxygen 2.70

Nitrogen 72.02

Carbon Dioxide -----wmeememe 4,99

Methane 18.74 -26.58 ~140.3

Ethane 0.0899

Ethylens nd

Propane nd

Propylene nd

Iso-butane nd

N-butane nd

Is0-pentane « wosmmesmimimnnn gl

N-pentane nd

Hexanes + nd

Water “63.2 ~8.54
Total BTU/cuft. dry @ 60deg F & 14.7psia, calculated: 191 Specific gravity, caloulated: 0.927
Remarks:

Analysis is of gas exiracted from water by headspace equilibration. Analysis has been corrected for helium
added to create headspace. Helium dilution factor = 0.74
* Addition of helium negates the ability to detect native helium and may negate the ability to detect hydrogen.

nd = not detected. na = not analyzed. Isotopic composition of hydrogen is relative to VSMOW. Isotopic
composition of carbon is relative to VPDB. Isotopic composition of oxygen is relative to VSMOW, except for
carbon dioxide which is relative to VPDB. Calculations for BTU and specific gravity per ASTM D3588. Chemical
compositions are normalized to 100%. Mol. % is approximately equal to vol. %.

DIMO0190509 DIM0190520



DIMO0190509

ANALYSIS RE
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Lab#: 235499 Job #: 17407

Sample Name/Number: HW18

Company: TechLaw, Inc,

Date Sampled: 1/23/2012

Container: Dissolved Gas Bottle

Field/Site Name: A3TA

Location:

Formation/Depth:

Sampling Point:

Date Received: 2/03/2012 Date Reported: 2/20/2012

Component Chemical 313C 5D 5180
mol. % %o %o %o

Carbon Monoxide ---—s=s==nn- nd

Hydrogen Sulfide ---w-sewmsees 1@

Helium na

Hydrogen nd

Argon 1.63

Oxygen 711

Nitrogen 86.88

Carbon Dioxide -----sreermmemeee 438

Methane 0.0011

Ethane nd

Ethylene nd

Propane nd

Propyiene nd

Iso-butane nd

N-butane nd

180-pentang rm-=r-messeonsmcien nd

N-pentane nd

Hexanes + nd

Water -61.1 -9.13

Total BTU/cu ft. dry @ 60deg F-& 14.7psia, calculated: 0

Remarks:

Specific gravity, calculated: 1.008

Analysis is of gas extracted from water by headspace equilibration. Analysis has been corrected for helium
added to create headspace. Helium dilution factor = 0.73
*Addition of helium negates the ability 1o detect native helium and may negate the ability to detect hydrogen.

nd = not detected. na = not analyzed, Isotopic composition of hydrogen is relative 1o VSMOW. isotopic
composition of carbon is relative to VPDB, Isotopic composition of oxygen is relative o VSMOW, except for
carbon dioxide which is relative to VPDB, Calculations for BTU and specific gravity per ASTM D3588. Chemical
compositions are normalized to 100%. Mol. % is approximately equal to vol. %.
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